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1013-7025/Copyright ª 2014, Hong Kong PhAbstract Background: Advancing age is likely to increase the requirement for walking de-
vices. However, the existing evidence mostly involves all types of external devices used from
participants in developed countries with or without medical problems. The findings may be
different from the data on the use of walking devices exclusively, particularly for the elderly
who live in a rural community of a developing country.
Objective: This study explored the proportion, types, and factors associated with the use of
walking devices in 343 elderly aged  65 years who live in a rural area of Thailand.
Methods: The participants were interviewed and assessed for their walking device used and
functional mobility.
Results: The data demonstrated that 74 participants (22%) used a walking device for mobility.
Most of them used a modified walking stick (70%), followed by a standard single cane (27%), and
a walker (3%). Although most of these participants used a walking device due to their own
determination with only a few of them using it according to medical prescription, their func-
tional ability was significantly poorer than those who walked without a walking device
(p < 0.05). Being unable to walk faster than 1 m/s and having a caregiver had the strongest
relationship with the use of a walking device. The findings may be related to the study’s loca-
tions. Being in a rural community of a developing country with a low level of education, par-
ticipants may encounter some difficulty in accessing proper medical services. Therefore they
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35Conclusion: Our findings may provide an insight into planning programmes for health moni-
toring and promotion, and medical services for community-dwelling elderly who live in a similar
context.
Copyright ª 2014, Hong Kong Physiotherapy Association Ltd. Published by Elsevier (Singapore)
Pte Ltd. All rights reserved.Introduction
Recently, the number of elderly has increased dramatically,
including those in developing countries such as Thailand and
those in the Association of South East Asian Nations [1].
Advancing age is associated with reduced functioning of
many body systems, which enhances the risk of chronic dis-
eases and disability. These changes subsequently compro-
mise the ability to perform daily activities independently
and increase the requirement for external assistance from
persons or devices [2,3].
The existing evidence reports that 3e74% of the partici-
pants use external devices [4e6]. Being a rural resident,
increasing age, being female, having a chronic condition,
requiring regular medication, having movement difficulty or
disability were significantly associated with the use of
external devices [4,7,8]. However, these data considered all
different types of assistive devices (including wheelchairs,
scooter, daily-living bathing aids, and balance aids) and the
participants were recruited from developed countries with
and without an orthopaedic problem. The findings may be
different among the elderly living in a rural community of a
developing country, andwhodid not have any life-threatening
illnesses. In addition, incorporating objective assessments
may provide useful data to monitor the mobility status and
promote levels of independence of these individuals. There-
fore, this study explored the proportion, types and factors
associatedwith the useof awalkingdevice amongolder adults
living in rural Thailand. It was hypothesized that a high pro-
portion of elderly, particularly those aged 75 years neededa
walking device for daily mobility. In addition, the impaired
functional ability was significantly associated with the
requirement for a walking device among the participants.
Methods
Participants
This was a cross-sectional study. The participants were
recruited from April 2013 to March 2014. Inclusion criteria
were: community-dwelling elderly people (age  65 years)
who were able to walk independently with or without a
walking device, and did not have any life-threatened ill-
nesses. The elderly were excluded if they had any abnormal
signs and symptoms that affected walking and balance
abilities, i.e., Parkinson’s disease and stroke, impaired
cognitive functions (Thai Mini Mental State Examination
score < 23, based on education level), visual impairments
that could not be corrected using spectacles or contact
lenses, and deformity in the lower extremities that could
be visually observed.The device users were defined as individuals who
commonly used a walking device at least once a fortnight
whereas the nondevice users were those who did not require
any walking devices for daily activities [8]. Our a priori power
analysis (2-tailed analysis, power Z 0.90, and a Z 0.05)
revealed that at least 317 participants would be required.
Protocols of the study were approved by the Khon Kaen Uni-
versity Ethics Committee for Human Research, Khon Kaen,
Thailand. The participants needed to sign a written informed
consent prior to participation in the study. All procedures
were done according to the Declaration of Helsinki.Study protocols
The eligible participants were interviewed using a ques-
tionnaire that was developed and modified from the data of
previous studies [4,7,8]. Then the questionnaire was
assessed for the content validity through the method of
expert panel discussion using three rehabilitation experts
including a physician, physical therapist, and nurse who had
good clinical experience in geriatrics. The items in the
questionnaire were divided into three parts, including
baseline demographics, types and the number of walking
device used, and health status. The interview process took
approximately 20 minutes per participant.
Thereafter, participants were assessed for their functional
capacity, including the timed up and go test (TUG), five times
sit-to-stand test (FTSST), 10-meter walk test (10MWT), and 6-
minute walk test (6MWT) using the following procedures.
(1) TUG: The TUG measures dynamic balance perfor-
mance during walking and changing postures [9e11].
Participants were instructed to rise from an armrest
chair, walk around a traffic cone that was placed 3 m
ahead of the chair, and return to sit down on the chair
at a fastest and safe speed with or without a walking
device. The test recorded the time from the com-
mand “Go” until the participant’s back was against
the backrest of the chair. Then the average time
required over the three trials was used for data
analysis [12]. Bischoff et al [10] found that the time
required to complete the TUG of at least 12 seconds
indicates the necessity of a mobility assessment and
early intervention. Therefore, the results of the TUG
time were categorized into two groups: (i) < 12 sec-
onds and (ii)  12 seconds.
(2) FTSST: The FTSST assessed lower-extremity muscle
strength and dynamic balance while changing from
sitting to standing [13,14]. Participants stood up from
an armless chair with the hips and knees in full
extension and sat down five times as a fastest and safe
36 P. Suwannarat et al.speed without using hands. The test recorded the time
from the command “Go” until the participant’s back
touched the backrest of the chair on the fifth repeti-
tion [12e14]. Then the average performance over the
three trials was used for data analysis. The partici-
pants were divided into two groups based on the time
required to complete the FTSST: (i) < 13 seconds and
(ii)  13 seconds, as this cutoff score has been shown
to predict the risk of falling among elderly people [14].
(3) 10MWT: The 10MWT quantifies walking speed, which is
correlated with overall quality of walking, health
status, morbidity, and mortality rate; hence it has
been suggested to be used as an important vital sign of
elderly [15e17]. Participants walked at a comfortable
speed along a 10 m walkway with or without a walking
device. In order to minimize acceleration and decel-
eration effects, the test measured the time required
over the middle 4 m of the walkway [18]. The average
time required over the three trials was converted to
walking speed in m/s. The participants were classified
into two groups: (i) < 1 m/s and (ii) 1 m/s, as this
cutoff score is strongly related to various health-
related outcomes [17].
(4) 6MWT: The 6MWT reflects functional exercise endur-
ance and the functional integration of many body sys-
tems in community-dwelling elderly [19,20].
Participants walked with or without a walking device
along a rectangular walkway for as far as possible in 6
minutes.During the test, participantswereable to take
a period of rest as needed without the timing being
stopped and continued walking as soon as they could
[12]. Then the distance covered after 6 minutes was
recorded. The participants were classified into two
groups: (i)< 310m and (ii) 310m. This cutoff score is
useful in predicting the risk of mortality, hospital
admission, and limitation of functional capacity [20].Figure 1. Participant flow chart. *The numbers of participants
walker were significantly different (p< 0.05).The sequence of the tests was randomly ordered to
minimize carry-over effects that might occur (i.e., learning
and fatigue). Participants were able to take a period of rest
between the trials and the tests as needed. They needed to
fasten a light-weight safety belt and wear sandals of a
proper size that were prepared by the researchers in order
to minimize the risk of injury and effects of different shoes
on the outcomes. Throughout the testing procedures, the
participants were closely supervised by the tester but
without interrupting their movements, in order to ensure
patient safety and measurement accuracy.
Data analysis
Descriptive statistics were applied to summarize the baseline
demographics and outcome variables of interest. The data
between the participants who walked with and without
walking devices were compared using the independent
samples t test for the continuous data, and the Chi-square
test for the categorical data. Univariate logistic regression
was performed to examine the association between the in-
dependent variable (use of walking device) and each
dependent variable, yielding the unadjusted odds ratios.
Those variables that were significantly associated with use of
walking device were entered into a single multivariate lo-
gistic regression model, which provided the adjusted odd
ratios. The level of statistical significancewas set at p< 0.05.
Results
The participants were recruited from several rural com-
munities in Thailand. Among 355 elderly people who agreed
to be involved in the study, 12 were excluded for the rea-
sons as shown in Fig. 1. Thus, the data of 343 participants
are reported. Most of them were female (62%), and with awho used a modified walking stick, standard single cane, and
Table 1 Self-perceived factors contributing to the use of
walking devices (n Z 74).a
Variable n (%)
Fear of falling 63 (85)
Loss of balance 38 (51)
Musculoskeletal pain 33 (45)
Impaired walking ability 28 (38)
Weakness of the trunk and lower-extremity
muscles
25 (34)
Thoracic kyphosis 10 (14)
Visual problems 3 (4)
a One participant reported more than one factor.
37relatively low education level (primary school education or
less; 93%). Seventy-four participants (22%) used a walking
device (Fig. 1), including a modified walking stick (i.e., a
piece of bamboo, spade, or handmade wooden stick,
Fig. 2), followed by a standard single cane, and a walker
(Fig. 1). There was a significant difference in the proportion
of people who used these three types of walking device
(p< 0.05). Participants indicated that they used a walking
device due mostly to their own determination (79%), fol-
lowed by a suggestion from their relatives (15%), whereas
only a few of them used a walking device according to
medical prescription (6%). They needed the device for 3e7
days per week, particularly when walking over a long dis-
tance with the average duration of use at 1.5 years (range,
from 3 months to 10 years). In addition, the participants
subjectively indicated that fear of falling, impaired balance
control, and musculoskeletal pain of the back and lower
extremities were the common contributing factors to using
a walking device (Table 1).
Comparing between the groups, participants who
walked with a walking device were significantly older with
a greater proportion of female individuals than those who
did not use a walking device (p< 0.001; Table 2). Func-
tional ability of these participants as measured using the
TUG, FTSST, 10MWT, and 6MWT was also significantly
poorer than those who did not use a walking device
(p< 0.001; Table 2). All of the participant characteristics
listed in Table 3 were significantly associated with the
requirement of a walking device in univariate analysis, as
revealed by the unadjusted odds ratio values and their 95%Figure 2. Modified walking devices used: (A) wooden stick;
(B) spade; (C) bamboo stick.confidence intervals (p< 0.05). Based on the complete sets
of data collected from 290 participants, a multivariate
logistic regression analysis was performed. After adjusting
for the other baseline data (adjusted odd ratios, nZ 290),
age  75 years, being female, taking regular medications,
having musculoskeletal pain, having a caregiver, fear of
falling, and low levels of functional ability significantly
increased the need of a walking device among the partic-
ipants (p< 0.05, Table 4). Among these factors, being un-
able to walk faster than 1 m/s and having a caregiver
showed the strongest association with the use of walking
device (Table 4).
Discussion
The proportion of people who used a walking device in this
study (22%) differed from those reported previously, which
may be related to the differences in the eligibility criteria
for participant selection and types of the devices reported.
Kaye et al [6] found that 3% of their participants (nZ 6821)
aged from < 18 years to  65 years used external devices,
including a standard cane, crutches, walker, wheelchair,
and scooter. Van der Esch et al [4] reported that 64% of the
participants with osteoarthritis and rheumatoid arthritis
(nZ 410) used a walking device. Having an orthopaedic
problemmay reduce the ability of the lower extremities and
require contribution of the upper extremities to partially
support the body weight, and therefore a high proportion of
their participants used a walking device. Edward and Jones
[5] reported that 74% of elderly people from three health
services owned one or more external devices, including
bathroom and lavatory appliances, stair rails, and bed hoists
[5]. Being in nursing and institutional cares, their partici-
pants may have more severe disabilities and poorer health
status than community-dwelling individuals [21]. Moreover,
considering all mobility devices used, rather than just
walking devices, may obviously increase the proportion of
external device used in their participants [4,5]. By contrast,
the present study explored the use of a walking device
exclusively in community-dwelling elderly who did not sus-
tain any life-threatening illnesses or other disorders that
may affect walking ability. Thus, the proportion of people
who used walking devices was lower than that reported in
previous studies [4e6].
Interestingly, most participants who walked with a
walking device (70%) used a modified walking device (i.e., a






Age (y) 73.14  5.62 77.00  5.98 < 0.001*
Sex: female 157 (58) 59 (80) < 0.001*
Body mass index (kg/m2) 22.74  3.72 23.34  4.04 0.071
Timed up and go test (s) 10.93  2.38 15.99  3.15 < 0.001*
Five times sit-to-stand test (s) 13.01  1.01 16.10  4.50 < 0.001*
10-m walk test (m/s) 1.10  0.18 0.78  0.24 < 0.001*
6-min walk test (m) 310.91  73.63 214.35  77.89 < 0.001*
Data are presented as mean  standard deviation, and compared between groups using the independent samples t test, or, for sex, as n
(%), and compared between groups using the Chi-square test.
Table 3 Univariate logistic regression analysis: factors associated with the use of walking device.a
Variable Total (n) Nondevice users, n (%) Device users, n (%) Unadjusted odds ratio (95% CI) p
Age (y)
65e74 193 168 (87) 25 (13) 1 <0.001**
 75 150 101 (67) 49 (33) 3.26 (1.90e5.60)
Sex
Male 127 112 (88) 15 (12) 1 0.021*
Female 216 157 (73) 59 (27) 2.80 (1.51e5.19)
Have comorbidity
No 82 72 (88) 10 (12) 1 0.040*
Yes 261 197 (75) 64 (25) 2.34 (1.14e4.80)
On regular medication
No 128 109 (85) 19 (15) 1 0.032*
Yes 215 160 (74) 55 (26) 1.97 (1.11e3.51)
Have musculoskeletal pain
No 259 218 (84) 41 (16) 1 0.045*
Yes 84 51 (61) 33 (39) 3.44 (1.98e5.97)
Have caregiver
No 332 266 (80) 66 (20) 1 0.012*
Yes 11 3 (61) 8 (39) 21.12 (3.27e413.18)
Physical activity
Active 239 203 (75) 36 (15) 1 0.028*
Inactive 104 66 (63) 38 (37) 3.24 (1.90e5.53)
Fear of falling
No fear 127 116 (91) 11 (9) 1 0.012*
Moderate fear 216 153 (71) 63 (29) 3.03 (1.68e19.11)
Timed up and go test
< 12 s 214 199 (93) 15 (7) 1 0.005*
 12 s 91 48 (53) 43 (47) 5.11 (2.91e8.97)
Five times sit-to-stand test
< 13 s 147 135 (92) 12 (8) 1 0.010*
 13 s 143 95 (66) 48 (34) 2.62 (1.47e4.69)
6-min walk test
 310 m 132 120 (91) 12 (9) 1 0.005*
< 310 m 164 102 (62) 62 (38) 6.08 (3.10e11.90)
10-m walk test
 1 m/s 255 230 (84) 42 (16) 1 <0.001**
< 1 m/s 47 15 (32) 32 (68) 10.92 (5.48e21.79)
CI Z confidence interval.
a Data on functional tests were analysed according to the number of participants who could complete the tests. Asterisks indicate the
levels of significant differences from the reference group for which the value was set at 1.0, * p < 0.05, ** p < 0.001.
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Table 4 Multivariate logistic regression analysis: factors associated with the use of walking device (n Z 290).a
Variable B SE Adjusted odds ratio (95% CI) p
Age:  75 y 1.11 1.72 4.53 (2.15e9.53) <0.001**
Sex: Female 0.99 1.34 3.09 (1.33e7.20) 0.009*
Have comorbidity: Yes 0.65 0.49 0.48 (0.28e3.02) 0.620
On regular medication: Yes 1.12 1.72 3.16 (1.08e9.20) 0.003*
Have musculoskeletal pain: Yes 1.05 1.21 2.70 (1.12e6.52) 0.035*
Have caregiver: Yes 2.24 55.65 47.70 (3.95e509.09) 0.002*
Physical activity: Inactive 1.04 0.57 1.18 (0.61e3.14) 0.481
Fear of falling: Moderate fear 1.78 1.95 7.97 (3.56e48.37) 0.008*
TUG:  12 s 1.35 1.64 2.78 (1.21e5.41) 0.001*
FTSST:  13 s 1.01 0.73 1.74 (1.17e5.58) 0.018*
6MWT: < 310 m 1.67 1.74 3.77 (1.69e8.39) 0.001*
10MWT: < 1 m/s 2.28 4.31 9.37 (3.80e23.08) < 0.001**
CI Z confident interval; SE Z standard error.
a Data were analysed using the number of participants who had the data of all variables (nZ 290). The number of participants was
presented only for the categories shown in the table and the rest of them had the other categories. Variables are categorized as follows;
age: 65e74 years (reference group)/aged  75 years; sex: male (reference group)/female; have comorbidity: no (reference group)/yes;
on regular medication: no (reference group)/yes; have musculoskeletal pain: no (reference group)/yes; have caregiver: no (reference
group)/yes; physical activity: active (reference group)/inactive; timed up and go test (TUG): < 12 s (reference group)/ 12 s; five times
sit-to-stand test (FTSST): < 13 s (reference group)/ 13 s; 6-minute walk test (6MWT):  310 m (reference group)/< 310 m; and 10-
meter walk test (10MWT): 1 m/s (reference group)/< 1 m/s. Asterisks indicate the levels of significant differences from the refer-
ence group in which the value was set at 1.0, * p < 0.05, **p < 0.001.
39piece of bamboo, spade, or handmade wooden stick,
Fig. 2), and used them according to their own determina-
tion with only a few using a walking device due to medical
prescription. However, the data from functional tests
clearly indicated that the participants who walked with a
walking device had significantly poorer functional ability
than those who walked without a walking device (p< 0.001,
Table 2). The findings may be related to the study’s loca-
tions. Being in a rural community of a developing country
with a low level of education, participants may encounter
some difficulty accessing a proper medical service. Thus
they used a device that could possibly enhance their levels
of independence. Faruqui and Jaeblon [22] also reported
that a large number of patients chose walking devices
themselves without any prescription from a health
professional.
Factors significantly associated with the requirement of
a walking device included age  75 years, being female,
requiring regular medication, having musculoskeletal pain,
having a caregiver, fear of falling, and low levels of func-
tional ability (TUG  12 seconds, FTSST  13 seconds,
6MWT < 310 meter, and 10MWT < 1 m/s; Tables 3 and 4).
Advancing age is likely to accompany the reduction of body
system functions, particularly those aged 75 years or older,
which is an age considered as a watershed for significant
functional deterioration of many body systems [23,24].
Hormonal effects may also make female participants have a
higher rate of functional decline and disability, thereby
increasing the necessity for a walking device [25]. In addi-
tion, the requirements for daily medications are related to
chronic diseases that further retard the functioning of
different body systems. Having musculoskeletal pain,
particularly in the lower extremities and back, reduces the
ability to bear weight [4,26]. Fear of falling frequently
occurred in individuals who have low self-confidence in
performing physical activities independently [27,28].Consequently, these individuals may feel the need for a
walking device in order to enhance the body base of sup-
port, augment self-confidence and reduce pain, particu-
larly for long-distance walking. The findings of this study
are generally in line with those of previous studies, which
also found that rural residents, increasing age, being fe-
male, having a chronic condition, requiring regular medi-
cations, having movement difficulty or disability were
significantly associated with the use of external devices
[4,7,8]. However, these studies focused on sociodemo-
graphic factors affecting the use of all external devices
used, rather than walking devices exclusively. Therefore,
the previous findings may not be used to direct treatment
to promote levels of independence specifically for elderly
people who used walking devices.
The findings of the current study also indicated that
various measures of functional ability (TUG  12 seconds,
FTSST  13 seconds, 6MWT < 310 meters, and
10MWT < 1 m/s) were significantly associated with the
increased possibility of a walking device used. These
functional tests and their associated cutoff points were
chosen because they measured the impairments that may
be associated with the need for walking devices, such as
balance and mobility impairments, risk of falling, and poor
health status [9e14]. Our findings confirmed that among
the various measures, the cutoff score of the 10MWT
demonstrated the strongest relationship with the use of
walking devices. This may be because the 10MWT corre-
lated well with the overall quality of walking [15e17]. In
addition, the 10MWT, being a test of short-distance
walking, may resemble the daily activities of the partici-
pants more. Because the 10MWT can easily be measured
and interpreted clinically, it has also been used as an
important vital sign of elderly [15]. The researchers believe
that findings of this study may be used as a guideline to
monitor and promote levels of independence of the elderly.
40 P. Suwannarat et al.However, there are some limitations of this study. The
study was cross-sectional, and thus could not establish a
causal relationship between the dependent and indepen-
dent variables. The functional tests were assessed based on
capability of the participants, therefore the data on logistic
regression of these variables were analysed according to
those who could complete the tests (Tables 3 and 4). In
addition, some variables had only a small sample size, i.e.,
caregiver, thus they showed a high standard error and wide
95% confidence interval (Tables 3 and 4). Furthermore, a
number of participants in the present study used a modified
walking stick according to their own determination. Previ-
ous studies reported that using a walking device could
possibly introduce negative impacts to the users, i.e.,
increased attention, neuromotor, and energy demands that
subsequently lead to musculoskeletal pain, reduction of
walking speed and total distance covered, ability of com-
munity participation, and quality of life of the individuals
[29e31]. Thus an exploration of the suitability, advantages,
and possible negative impacts of these devices used may be
needed.
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